Abstract. In this paper we prove two conjectures stated by Chao -Ping Chen in [Int. Trans. Spec. Funct. 23:12 (2012), 865-873], using a method for proving inequalities of mixed trigonometric polynomial functions.
holds for 0 < x < π 2 ; and second one was to find the largest constant c such that Sumner, Jagers, Vowe, and Anglesio in [4] gave an improvement of the inequality (1) in the form 2 + 
for 0 < |x| < π 2 .
Neuman, and Sandor in [8] established the relation between inequalities (1) and (2) . The relevant papers on the topic are also [5] , [7] , [10] , [11] and [17] . The inverse trigonometric and inverse hyperbolic versions of Wilker and Huygens's inequalities were considered in [6] , [8] , [12] and [13] . Recently, the analogue inequalities for the generalized trigonometric functions [14] and different special functions [15] and [18] have been taken into consideration.
Chao -Ping Chen in [1] is the best possible.
Considering the previous theorem it was natural to ask what is the best possible constat c such that
holds, for 0 < x < 1. The choice of constant π 2 +π−8 /π is somehow motivated, since it is the limit at
Therefore, Chao -Ping Chen in [1] stated the following conjecture.
where the constant
is the best possible.
In the paper [1] one can also find the following theorem.
where the constant 7 20 is the best possible.
And so, there is a matched conjecture.
The proofs of the previous two theorems are based on the usage of the appropriate infinite power series. In the proofs of the stated conjectures a method from [20] will be used and it is based on the usage of the appropriate approximations of some mixed trigonometric polynomials with finite Taylor series. This method presents continuation of Mortici's method from [9] . The method is also applied on inequalities closely related to presented ones, see [19] and [21] .
We follow the notation used in [20] . 
Proof of the Conjecture 1
Let us first observe the inequality (3) of the Conjecture 1 written in the form 2 +
for x ∈ (0, 1). Substituting x = sin t into (5), for t ∈ 0, π 2 , we obtain
It is enough to prove that
for t ∈ 0,
. Let us notice that t = 0 is zero of the sixth order and t = π 2 is the simple zero of the function g. Furthermore, we differentiate two cases if t ∈ (0, 1.1] or t ∈ (1.1, π/2).
, which
are true for x ∈ (0, 1] and k1,2 ∈ N0. By introducing the substitution x = sin t, we can conclude that T arctan,0
and k1,2 ∈ N0. For the proof of the Conjecture 1 we will use previous inequalities for k1 = 0 and k2 = 1, i.e. we will only need
for t ∈ (0, 1.1]. It remains to prove that
The function h is a mixed trigonometric polynomial function. For the proof of the inequality h(t) > 0, for t ∈ (0, 1.1], we use method from the paper [20] . Using trigonometric multiple angle formulas, we obtain .
Inequalities from the paper [20] : (II) t ∈ (1.1, π/2) We transform the inequality (7), for t ∈ 1.1, 
for t ∈ 0, . Therefore, the inequality (9) is a consequence of the fact that is the decreasing concave curve above the secant line over segment 0,
. Based on the inequality (9), we have
for t ∈ 0, π 2 − 1.1 . Thus, we need to prove that h2(t) > 0, for t ∈ 0, π 2 − 1.1 . Let us notice that h2 is one mixed trigonometric polynomial
For the proof of the inequality h2(t) > 0, for t ∈ 0, π 2 −1.1 , we use method from the paper [20] . Using trigonometric multiple angle formulas, we obtain h2(t) = − In the purpose of proving that h2(t) > 0, for t ∈ 0, , which proves the inequality (6). The elementary calculus gives
The proof is completed.
Proof of the Conjecture 2
Let us now observe the inequality (4) of the Conjecture 2 written in the form 3 +
for x ∈ (0, 1). Substituting x = sin t into (10), for t ∈ 0, π 2 , we obtain 3 +
for t ∈ 0, (I) t ∈ (0, 1.3] Based on the inequality (8), it may be concluded that
The function h is a mixed trigonometric polynomial function. For the proof of the inequality h(t) > 0, for t ∈ (0, 1.3], we use method from the paper [20] . Using trigonometric multiple angle formulas, we obtain h(t) = sin t − 2 π t.
We also need inequalities from the paper [20] : Let us introduce substitution z = t 2 , for z ∈ (0, 1.69] and prove P7(z) = P14(
It is enough to observe that the third -order derivative polynomial P 
P14(t)
follows that g(t) > 0 for t ∈ (0, 1.3].
(II) t ∈ (1.3, π/2) We transform the inequality (12), for t ∈ 1.3, .
For the proof of the inequality h2(t) > 0, for t ∈ (1.3, π/2), we use method from the paper [20] . Using trigonometric multiple angle formulas, we obtain h2(t) = − 
